Neuropharmacology of nimodipine: from single channels to behavior.
To supplement the existing pharmacological evidence describing the effects of nimodipine, a 1,4-dihydropyridine with calcium channel blocking properties, our group has used a multidisciplinary approach. This work attempts to characterize the mechanism of action of nimodipine in neurons as well as investigate the effects of nimodipine in models of neurodegeneration and dementia. Patch voltage clamp studies demonstrated high-affinity nimodipine block of voltage-dependent L-type calcium channel activity in central neurons from primary cultures of neonatal rat hippocampus. Nimodipine potently blocks depolarization-induced increases in free calcium throughout the soma of these hippocampal neurons. In addition, somatic free calcium elevations induced by acute beta A4(25-35) exposure are also potently blocked by nimodipine. In behavioral studies, nimodipine produced enhanced retention in aging rabbits on eyeblink conditioning and also was shown to protect against medial septal lesion-induced retention deficits in a spatial learning task. These findings, from channel to behavioral effects, support the therapeutic usefulness of nimodipine in the treatment of aging and dementia and are consistent with the view that calcium regulation is important in disorders of neuronal degeneration.